Method of Producing Laminated Food and a Device thereof and Laminated Cheese Food 
Thereby Produced 

Background of the Invention 

The present invention belongs to food production in which food materials in a 
fluid state (fluid food materials) which solidify when cooled are cooled and shaped 
successively at a certain thickness, and relates to a method and a device of producing 
two-or-more-layer laminated food from two or more sorts of food materials with 
different properties, and to laminated cheese food thus produced. 

Laminated loud produced by food materials with different properties being 
piled was often manufactured in accordance with a batch method making use of molds 
and the like conventionally. According to this method, since food materials in a fluid 
state can be cooled and solidified while being left at rest, there are few technical 
limitations to production. However, the method had a problem of the difficulty of 
improving productivity on account of the complicated batching, production rate, the 
setting area of a device, the number of workers, and the like. 

In order to produce laminated food successively, it is necessary to cool and 
solidify food materials in a fluid state and at the same time to shape the food materials 
and bond the layers. Accordingly, there arise a number of factors to be considered such 
as fluid properties, heat transfer properties of food materials, and integrity between 
food materials- In particular, in the case of laminated food in which a plurality of food 
materials are piled in a plate form, it is impossible in principle to stir or mix the food 
materials after the layers are formed. Therefore heat transfer decreases inevitably 
and cooling efficiency lowers accordingly. As a result, the decrease in production 
efficiency becomes a problem. 

On account of the above-mentioned problems, the successive production of 
laminated food has hardly been done. 

In accordance with a method of successively manufacturing platy products 
made of a single food material, thin-plate-like cheeses or rice cakes are produced, and in 
accordance with a semibatch method of successively manufacturing laminated food, 
jellies and chocolates are produced. 

Jpn. Pat. Appln. KOKAI Publication No. Hei 3-201952 (1991) discloses a means 
of successively producing multilayer jelly in a semibatch method. According to the 
production method, however, a food material in a fluid state is poured into a mold and 
solidified, and then another food material in a fluid state is poured and solidified again. 
Therefore this method is practically identical to the conventional batch methods making 
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use of a mold, and thus has the afore-mentioned problems. 

Jpn. Pat. Appln. KOKAI Publication No. Hei 5-336870 (1993) discloses a means 
of successively producing multilayer pies. According to the production method 
however, a semisolid food material such as p,e dough is discharged on a conveyer and 
Piled. Th.s food matenal is not in a fluid state, and is not the object of this patent 
application. 

As described above, in order to increase the number of layers of a plurality of 
food materials ,n a fluid state successively, it ,s necessary to shape the food materials 
and bond the layers while cooling and solidifying the food materials. Accordingly there 
anse a number of factors to be considered such as the way of shapmg. cooling and 
bonding food materials, and production efficiency. 

If food materials discharged m a thin plate form on a cooling and carrying s.de 
of a cooling and carrying devices are bonded to other food materials to form laminated 
food by means of a simisolid outer surface not yet completely cooled and solidified of the 
food materials, the adhesive power of the layers is greatly influenced by the surface 
conditions and temperature of the other food materials, the temperature of the 
semisolid side of the thin-plate-like semisolid food materials. 

The present invention was created to solve the above-mentioned problems and 
the object of the present invention is to shape, cool and solidify, and unite two or more 
sorts of fluid food materials which are melted by the application of heat, or are fluid at 
room temperature but solidify when cooled with efficiency and accuracy in order to form 
two-or-more-layer laminated food. 

As an example of laminated food manufactured in accordance with the above- 
mentioned production method, there is laminated cheese food. 

At present, cheese products, mainly process cheese, are not provided such that 
each product shaped in a plate form is wrapped separately but are provided such that 
from several to dozens of products are piled directly and then wrapped together The 
advantage of this form of product lies in the convenience of the product being cut in 
advance, and m that there are not many packaging media to be thrown away after use 
Smce consumers are becoming more and more conscious of the need to protect the 
environment recently, it is expected that this type of products will be favored more and 
more in the future. 

However, if cheeses are piled and preserved for a long time, the adjoining 
cheeses generally adhere to each other on the contacting surface thereof. Accordingly 
it becomes necessary to devise a means to prevent the adhesion and to enable each layer 
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of the piled cheeses to come away from one another smoothly. 

A variety of ways of preventing the adjoining cheeses from adhering to one 
another after being piled have been devised mainly with respect to process cheese. 

There have been proposed methods such as a preparation method in which 
cheese material which contains mature cheese and inmature cheese with low maturity 
(matured less than a month) is used (Jpn. Pat. Appln. KOKAl Publication No. Sho 58- 
47432 (1983)), a preparation method in which cheese material containing 50wt% or 
more of natural cheese the maturing of which is retarded or natural cheese matured 
less than a month is used (Jpn. Pat. Appln. KOKAl Publication No. Hei 4-179442 
(1992)), a preparation method in which material cheese containing 30\vt% or more of 
immature natural cheese and 0.05 to lwt% of viscous polysaccharide is used (Jpn. Pat. 
Appln. KOKAl Publication No. Hei 5- L46250 (1993)), a preparat ion method in which 
molten salt comprising hypophosphate, tripolyphosphate, polyphosphate, or the 
mixture thereof is added to cheese material (Jpn. Pat. Appln. KOKAl Publication No. 
Hei 8-196209 (1996)), a method in which 0.15wt% or more of whey protein is contained 
in entire protein (Jpn. Pat. Appln. KOKAl Publication No. Hei 8-256686 (1996)). 

According to the method disclosed in Jpn. Pat. Appln. KOKAl Publication No. 
Sho 58-47432 (1983) and Jpn. Pat. Appln. KOKAl Publication No. Hei 4-179442 (1992) 
in which material cheese with low maturity is used, however, it is difficult to realize a 
rich savor peculiar to mature cheese, and the product tends to be hard and elastic when 
tasted, as is the case with immature cheese. 

And according to the method disclosed in Jpn. Pat. Appln. KOKAl Publication 
No. Hei 8-196209 (1996) and Jpn. Pat. Appln. KOKAl Publication No. Hei 8-256686 
(1996), the target cheese is relatively hard cheese the main component of which is 
Gouda cheese and Cheddar cheese. This method does not provide a technique for 
giving releasability to extremely soft cheese such as cream cheese, or soft cheese with 
high water and fat. 

Many methods according to the prior art have no descriptions about pH of 
cheese. Judging from the examples and the like, however, it is supposed that the pH 
ranges from about 5.5 to 6.5, and those methods do not provide a technique for giving 
releasability to sour cheese with high acidity and low pH (pH 5 or less). 

In short, according to the conventional methods, it was impossible to shape 
extremely soft cheese such as cream cheese, soft cheese with high water and fat, and 
sour cheese with low pH, into a plate form, and thereby to form the multilayer 
laminated cheese. 

Thus another object of the present invention is, according to the afore- 



mentioned production method, to provide laminated cheese food having an excellent 
savor and taste such that each layer of cheese may come away from one another 
smoothly even if a plurality of cheeses shaped into a plate form are piled. 

Disclosure of the Invention 

The present invention aims at solving the problems by discharging fluid food 
materials such as food materials which become in a fluid state by the application of heat 
but gelatinize or plasticize when cooled on cooling and carrying sides of cooling and 
carrying devices which cool the fluid food materials, by shaping them into a plate form, 
and then by piling the plates. 

For the purpose of piling platy food materials, it is possible to use a semisolid 
side not cooled enough so as to bond and unite a plurality of platy food materials, or to 
introduce fluid food materials as an intermediate layer between platy food materials 
completely solidified, and thereby to unite the two types of food materials. 

As a cooling device, a rotary or steel belt cooling and carrying device and the 
like which rotates the fluid food materials discharged on the surface thereof and 
simultaneously cools the fluid food materials by a refrigerant from the reverse side may 
be employed. 

As an example of food, there is two-layer process cheese made of heated and 
emulsified cheese as a food material, and the like. 

In order to manufacture two-layer food, fluid food materials which solidify 
when cooled are quantitatively supplied successively at a certain thickness in a plate 
form on cooling and carrying sides of two cooling and carrying devices, and are cooled 
while being carried, thereby forming two monolayer platy food materials. And the two 
platy food materials are bonded and united, making use of the monolayer platy food 
materials the surface of which are not yet completely cooled and solidified thereby 
forming a two-layer laminated structure. 

As a device for carrying out this production method, the following device is 
suitable. For the purpose of forming two monolayer platy food materials, the device is 
equipped with two pumps for feeding fluid food materials which solidify when cooled; a 
flow rate control device for controlling the feeding rate of flow of the fluid food materials 
fed from the pumps; nozzles for quantitatively supplying the fluid food materials fed 
from the pumps by discharging the fluid food materials successively at a certain 
thickness in a plate form on cooling and carrying sides of cooling and carrying devices; 
cooling and carrying devices for forming platy food materials by cooling while carrying 
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the fluid food materials quantitatively supplied successively at a certain thickness in a 
plate form on the cooling and carrying sides; and a junction for bonding and uniting the 
two platy food materials making use of the surface not yet completely cooled and 
solidified of the platy food materials;, and thereby forming a two-layer laminated 
structure. 

In order to manufacture three-or-more-layer food, a fluid food material which 
solidifies when cooled is quantitatively supplied successively at a certain thickness in a 
plate form on cooling and carrying sides of cooling and carrying devices, and is cooled 
while being carried, thereby forming a monolayer platy food material, or if necessary, 
another fluid food material which solidifies when cooled is quantitatively supplied 
successively at a certain thickness in a plate form over the platy food material, is cooled 
while being carried, thereby forming a multilayer platy food material., and/or platy food 
materials are bonded and united to form a multilayer platy food material, a fluid food 
material is quantitatively supplied successively between the two monolayer and/or 
multilayer platy food materials, and thereby the two platy food materials and the fluid 
food material comprising the layer between the two platy food materials are united to 
form a three-or-more-layer laminated structure. 

In order to bond the platy food materials, platy semisolid food materials cooled 
gradually and solidified from the side of the cooling and carrying side, or platy solid food 
materials are used in such way that a monolayer platy semisolid food material and a 
monolayer platy solid food material are bonded, or two monolayer plat}' semisolid food 
materials are bonded to each other. 

As a device for carrying out this production method, the following device is 
suitable. For the purpose of forming two monolayer and/or multilayer platy food 
materials, the device is equipped with at least three pumps for feeding fluid food 
materials which solidify when cooled; a flow rate control device for controlling the 
feeding rate of flow of the fluid food materials fed from the pumps; nozzles for 
quantitatively supplying the fluid food materials fed from the pumps by discharging the 
fluid food materials successively at a certain thickness in a plate form on cooling and 
carrying sides of cooling and carrying devices; cooling and carrying devices for forming 
platy food materials by cooling while carrying the fluid food materials quantitatively 
supplied successively at a certain thickness in a plate form on the cooling and carrying 
sides; and if necessary, nozzles for quantitatively supplying the fluid food materials 
which solidify when cooled by discharging the fluid food materials successively at a 
certain thickness in a plate form over the platy food materials; and/or a junction for 



bonding and uniting the platy food materials to form a multilayer platy food materials; 
nozzles for quantitatively supplying the fluid food materials by discharging the fluid 
food materials successively between the two monolayer and/or multilayer platy food 
materials; and a junction for uniting the two platy food materials and the fluid food 
material comprising the layer between the two platy food materials, thereby forming a 
three-or-more-layer laminated structure. 

It is possible to arrange a pair of rotary cooling and carrying devices rotating 
inward with respect to the direction in which food materials are carried so that the 
thickness of laminated food may be adjusted in the range of the interval between the 
two cooling and carrying sides, and to set up the nozzles for quantitatively supplying 
the fluid food materials by discharging the fluid food materials successively at a certain 
thickness in a plate form between the two platy food materials formed on the two 
cooling and carrying sides of the pair of rotary cooling and carrying devices, and to 
adjust the thickness of the platy food materials in the range of the interval between the 
two cooling and carrying sides, for the purpose of manufacturing stable multiplayer food 
consisting of three or more layers efficiently. 

It is possible to place a pair of rotary cooling and carrying devices such that one 
is placed in a lower position than the other, and to place the nozzles for quantitatively 
supplying the fluid food materials by discharging the fluid food materials successively 
at a certain thickness in a plate form between the two platy food materials in a higher 
position than the platy food material formed on the cooling and carrying side of the 
lower rotary cooling and carrying device, for the purpose of cont ributing to a wide use of 
the food materials composing the intermediate layer. 

It is also possible to set up an insertion portion for quantitatively supplying the 
fluid food materials quantitatively supplied successively at a certain thickness in a 
plate form, and other food materials as well for the purpose of introducing a wide 
variety of foods such as powdery, solid, fibrous, paste, and gel food and the like. 

It is possible to mix the above-mentioned foods with the materials to be used in 
the intermediate layer and to introduce the mixture between two external platy food 
layers. 

Five-layer food can be produced by introducing a monolayer platy food material 
as part of the intermediate layer between the two layers made of platy food materials 
formed as the external layers, by setting up two discharge nozzles for introducing other 
fluid food materials on both sides of the insertion portion of the platy food materials, 
and by introducing the other fluid food materials between the external layers and the 
monolayer platy food material composing part of the intermediate layer. By 
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introducing three-layer platy food materials instead of the monolayer, seven-layer food 
can be manufactured. By repeating the above-described operations, laminated food 
having an arbitrary number of layers may be produced. 

As can be seen from the above description, the present invention discloses a 
method and device of manufacturing laminated food with an arbitrary number of layers 
constituted in a variety of ways in a simple structure and with efficiency, based on a 
technique of inserting between the two layers made of platy food materials formed as 
the external layers another food material as described below in detail. 

The production method according to the present invention may be such that a 
fluid food material which solidifies when cooled is quantitatively supplied successively 
at a certain thickness in a plate form on cooling and carrying sides of cooling and 
carrying devices, and is cooled while being carried, thereby forming a monolayer platy 
food material, a fluid food material which solidifies when cooled is quantitatively 
supplied at a certain thickness in a plate form over the platy food material, is cooled 
while being carried, thereby forming a multilayer platy food material, and/or the platy 
food materials are bonded and united to form a multilayer platy food material, and 
thereby forming a three-or-more-layer laminated structure. 

" As a device for carrying out this production method, the following device of 
producing laminated food is suitable. For the purpose of forming multilayer platy food 
materials, the device is equipped with at least three pumps for feeding fluid food 
materials which solidity when cooled; a flow rate control device for controlling the 
feeding rate of flow of the fluid food materials fed from the pumps; nozzles for 
quantitatively supplying the fluid food materials fed from the pumps by discharging the 
fluid food materials successively at a certain thickness in a plate form on cooling and 
carrying sides of cooling and carrying devices; cooling and carrying devices for forming 
platy food materials by cooling while carrying the fluid food materials quantitatively 
supplied successively at a certain thickness in a plate form on the cooling and carrying 
sides; nozzles for quantitatively supplying the fluid food materials which solidify when 
cooled by discharging the fluid food materials successively at a certain thickness in a 
plate form on the platy food materials; and/or a junction for bonding and uniting the 
platy food materials to form a multilayer platy food materials, thereby forming a three- 
or-more-layer laminated structure. 

It is possible to set up at least three rotary cooling and carrying devices which 
are arranged in series, and which rotate inward with respect to the direction in which 



food materials are carried, and to use the rotary cooling and carrying devices to 
manufacture laminated food with an arbitrary number of laj'ers constituted in a variety 
of ways in accordance with the number of the rotary cooling and carrying devices 
arranged in series and the pumps for feeding fluid food materials, which are attached to 
the rotary cooling and carrying devices. 

One of the following means may be used effectively to achieve the .above- 
mentioned purpose. 

First, according to the constitution having at least three rotary cooling and 
carrying devices which are arranged in series, and which rotate inward with respect to 
the direction in which food materials are carried, with a rotary cooling and carrying 
device in the most upstream position, a fust fluid food material which solidifies when 
cooled is quantitatively supplied successively on the cooling and carrying side thereof, 
shaped in a plate form of a certain thickness, cooled while being carried on the cooling 
and carrying side, and then the platy fluid food material becomes solidified from the 
side of the cooling and carrying side. Thereby a first monolayer platy semisolid food 
material or a first monolayer platy solid food material is formed. With a second rotary 
cooling and carrying device from the upstream, a second fluid food material which 
solidifies when cooled is quantitatively supplied successively on the cooling and 
carrying side thereof, shaped in a plate form of a certain thickness, cooled while being 
carried on the cooling and carrying side, and then the platy fluid food material becomes 
solidified from the side of the cooling and carrying side. Thereby a second monolayer 
platy semisolid food material or a second monolayer platy solid food material is formed. 
And if at least one of the first platy food material and the second platy food material is 
kept a platy semisolid food material not yet completely solidified, it becomes possible to 
bond and unite the surfaces of the first platy food material and the second platy food 
material, and thereby to form a two-layer structure. With a third and succeeding 
rotary cooling and carrying devices from the upstream, the two outer surfaces of the 
multilayer platy food materials obtained in and delivered from the rotary cooling and 
carrying device immediately above have already been solidified. A third and 
succeeding fluid food materials are quantitatively supplied successively on the cooling 
and carrying side thereof, shaped in a plate form of a certain thickness, cooled while 
being carried on the cooling and carrying side, and then the platy fluid food material 
becomes solidified from the side of the cooling and carrying side. Thereby a third and 
succeeding monolayer platy semisolid food materials are formed. The surface not yet 
completely solidified is bonded and united to the multiplayer platy food material 
delivered from the rotary cooling and carrying devices in the upstream, thereby forming 
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a three-or-more-layer multilayer structure. And the structure is cooled until the 
structure solidifies completely. 

Second, according to the constitution having at least three rotary cooling and 
carrying devices which are arranged in series, and which rotate inward with respect to 
the direction in which food materials are carried, with a rotary cooling and carrying 
device in the most upstream position, a first fluid food material which solidifies when 
cooled is quantitatively supplied successively on the cooling and carrying side thereof, 
shaped in a plate form of a certain thickness, cooled while being carried on the cooling 
and carrying side, and then the piaty fluid food material becomes solidified from the 
side of the cooling and carrying side. Thereby a first monolayer platy semisolid food 
material or a first monolayer platy solid food material is formed. With a second and 
succeeding rotary cooling and carrying devices from the upstream, a second and 
succeeding fluid food materials are quantitatively supplied successively over the platy 
food material obtained in and delivered from the rotary cooling and carrying device 
immediately above, and thereby being shaped in a plate form of a certain thickness. 
The number of layers consisting of platy food materials is thus increased one by one, 
and the platy food materials are cooled while being carried by the rotary cooling and 
carrying device. The platy food materials become solidified fx*om the side of the cooling 
and carrying side, thereby to form a three-or-more-layer multilayer food material, 
which is cooled until the multilayer food material is completely solidified. 

It is possible to set up a rotary cooling and carrying device or a pair of steel belt 
cooling and carrying devices, and to use the rotary cooling and carrying devices to 
manufacture laminated food with an arbitrary number of layers constituted in a variety 
of ways in accordance with the number of the pumps for feeding fluid food materials, 
which are attached to the rotary cooling and carrying devices. 

The following means may be used effectively to achieve the .above-mentioned 

purpose. 

According to the constitution having a rotary cooling and carrying device, a 
first fluid food material which solidifies when cooled is quantitatively supplied 
successively on the cooling and carrying side thereof, shaped in a plate form of a certain 
thickness, cooled while being carried on the cooling and carrying side, and then the 
platy fluid food material becomes solidified from the side of the cooling and carrying 
side. Thereby a first monolayer platy semisolid food material or a first monolayer 
platy solid food material is formed. Subsequently, a second and succeeding fluid food 
materials are quantitatively supplied successively in turn on the platy food material 
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solidified and carried from the upstream of the cooling and carrying side, and thereby 
being shaped in a plate form of a certain thickness. The number of layers consisting of 
platy food materials is thus increased one by one, and the platy food materials are 
cooled while being carried by the rotary cooling and carrying device. The platy food 
materials become solidified from the side of the cooling and carrying side thereby to 
form a three-or-more-layer multilayer food material, which is cooled until the 
multilayer food material is completely solidified. 

As an example of laminated food obtained in accordance with the above- 
described production method, there is laminated cheese food which is made by a 
plurality of layers being piled and then wrapped. Each layer of the laminated cheese 
food can be stripped easily from one another. In order to make it easy for each layer of 
the pile to be stripped smoothly, each layer has a laminated structure. 

The laminated cheese food comprises a multilayer structure consisting of at 
least three layers of platy food materials. Of the multilayer structure, the two external 
layers consist of platy food materials containing cheese, and having releasability from 
the adjoining laminated cheese food when piled, while the intermediate layer consists of 
a platy food material having integrity with the platy food materials in the external 
layers, and if necessary, integrity between the platy food materials in the intermediate 
layer. 

It is possible to use, as the platy food materials in the intermediate layer, 
cheese different from the cheese contained in the platy food materials in the external 
layers in type or tone, or cheese having higher maturity, more water or fat, and thus is 
softer, or having lower pH, than the cheese contained in the platy food materials in the 
external layers for the purpose of improving the taste and appearance. 

And it is possible to have the platy food materials in the intermediate layer 
contain foods other than cheese which are in a liquid, paste, powdery, solid, or fibrous 
state for the purpose of improving the taste and nutrition. 

It is possible to have the platy food materials in at least one of the external 
layers or the intermediate layer contain additives or raw materials for adjusting tone, 
and thereby to have the tones of the platy food materials in the external layers and the 
intermediate layer the same, so that the laminated cheese food may not look like a 
multilayer structure. It is also possible to have the platy food materials in at least one 
of the external layers or the intermediate layer contain additives or raw materials for 
adjusting tone, and thereby to have the tones of the platy food materials in the external 
layers and the intermediate layer different, so that the laminated cheese food may 
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present a sharp contrast and look beautiful. 

It is possible to pile and wrap at least two of the above-described laminated 
cheese food and to provide the product as laminated cheese food package so as to be 
distributed commercially. 

Brief Description of the Drawings 

Fig. 1 describes a process of producing laminated food having two or more 
layers making use of two or more sorts of fluid food materials, and Fig. 2 describes a 
process of producing laminated food having three layers making use of three sorts of 
fluid food materials. Figs. 3 and 1 are variations of Fig. 2. Fig. 3 describes a process 
of producing laminated food having three layers making use of fluid food materials with 
low viscosity as an intermediate layer, while Fig. 4 describes a process of producing 
laminated food having three layers by means of an insertion portion for introducing 
fluid food materials and other food materials in the intermediate layer. Figs. 5 
describe another method. (A) describes a process of producing three-layer laminated 
food according to which rotary cooling and carrying devices are arranged in series, while 
(B) describes a process of producing three-or-more-layer laminated food according to 
which rotary cooling and carrying devices are arranged in series. (C) describes a 
process of producing three-or-more-layer laminated food according to which fluid food 
materials are laminated successively on a rotary cooling and carrying device, and (D) 
describes a process of producing three- layer laminated food according to a method 
different from the method shown in Fig. 2. Fig. 6 describes a process of producing 
three -layer laminated food making use of a steel belt cooling and carrying device. Fig. 
7 is a perspective view of laminated cheese food. 

Symbols are used as follows. A, B represent food materials to form an 
external layer, C-F represent food materials to form an intermediate layer, t and tl-5 
represent laminated cheese food, 1-3 and 21 represent supply tanks, 4-6 represent feed 
pumps, 7-9 represent flow meters, 10-12 represent nozzles, 13, 14 represent rotary 
cooling and carrying devices, 15, 26 represent solidification portions, 16 represents a 
refrigerant spray nozzle, 17 represents a scraper, 18 represents a cutting and 
discharging instrument, 19 represents a junction, 19' represents a junction device, 20 
represents a partition board, 22 represents an insertion portion, 23 represents an added 
straight chain portion, 24 represents an added lateral chain portion, 25 represents a 
steel belt cooling and carrying device. 

Preferred Embodiments 
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The embodiments according to the present invention will be described below 
with reference to the attached drawings. 

Fig. 1 describes a process of producing laminated food having two or more 
layers making use of two or more sorts of fluid food materials. 

r I\vo sorts of fluid food materials (A) (13) in a fluid state which solidify when 
cooled are stored in supply tanks (1) (2), respectively. The fluid food materials (A) (B) 
are made up independently of each other, and are in a fluid state by the application of 
heat or water. At this time, the fluid food materials (A) (B) need not be heated to the 
same temperature, or the viscosity or moisture of the fluid food materials (A) (B) may be 
different from each other. What is required is that the fluid food materials (A) (B) have 
rheological solid state properties of being discharged in a laminated form and that the 
degree of solidification thereof increase by gelation and the like when cooled. 

The fluid food materials (A) (B) are carried from the supply tanks (I) (2) 
through the flow meters (7) (8) for measuring and controlling the rate of flow of the feed 
pumps (4) (5) to the nozzles (10) (11) by the feed pumps (4) (5), respectively. 

In order to have the amount supplied to the nozzles (10) (11) constant, it is 
desirable that the feed pumps (4) (5) be metering pumps. As such pumps, constant 
volume pumps such as a commercially available rotary pump may be employed. If a 
high degree of feeding accuracy is required, a method is effective in which a process 
computer and others feedback the rate of flow measured by the flow meters (7) (8) set up 
in the downstream of the feed pumps (4) (5) to the feed pumps (4) (5), and controls the 
number of revolutions thereof so that the target rate of flow may be obtained. 

When a solid material or fibrous food is mixed in the fluid food materials (A) (B), 
appropriate feed pumps and flow meters are selected. As such feed pumps, a rotary 
pump having a clearance through which a solid material can pass may be employed, 
and as a flow meter, a commercially available electromagnetic flowmeter and others 
may be employed. 

The fluid food materials (A) (B) carried to the nozzles (10) (11) are 
quantitatively supplied in succession onto the cooling and carrying side of the rotary 
cooling and carrying devices (13) (14) respectively. 

The cooling and carrying side illustrated is a metal rotating drum, on the 
reverse of which a refrigerant is flowed or sprayed for the purpose of continuous cooling. 
As a refrigerant, cooling water and brine is used in accordance with the cooling 
temperature. In order to prevent the refrigerant from getting in touch with the fluid 
food material, it is desirable that the reverse of the cooling and carrying side be enclosed 
space into which the refrigerant is put. 
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The nozzles (10) (11) are divided broadly into two categories in terms of a 
mechanism. 

One is a drawer nozzle which is effective to a liquid which solidifies when 

cooled. 

This type of nozzle is equipped with a box-like discharger having a relatively 
wide opening approximately as wide as the cooling and carrying side at the bottom with 
respect to the cooling and carrying side. 

If the drawer nozzle is used, the fluid food material carried by the pumps (4) (5) 
tends to spread broadly in the nozzle. However, because the cooling and carrying side 
cooled at the bottom is moving, the fluid food material getting in touch with the cooling 
and car lying* side adheres to the surface thereof and cools and solidifies, and moves as 
the rotating drum moves. The fluid food material to solidify becomes thicker in 
proportion to the cool time, that is, the movement. 

In the lower front of the nozzle which is ahead in the movement direction of the 
cooling and carrying side there is a long slit perpendicular to the movement direction so 
that the moved food materials may be of a definite thickness, and the fluid food 
materials pass through the slit and go out of a nozzle. 

If the rate of flow of the fluid food materials carried by the feed pumps (4) (5) is 
larger than the rate of flow of the fluid food materials adhering to the cooling and 
carrying side which are discharged through the slit of the nozzle, the fluid food 
materials supplied excessively fill the space formed by the above-mentioned box-like 
nozzles (10) (11) and the cooling and carrying side, and when the space becomes full, the 
fluid food materials come out of the top of the above-mentioned slit. 

Thus the fluid food materials discharged from the nozzles (10) (11) consist of 
two layers of the solidified portion at the lower part of the slit and the fluid portion at 
the upper part thereof. Once the fluid food materials get in this state, the fluid food 
materials always fill the whole area of the nozzle. Thus it becomes possible to 
discharge the fluid food materials in a homogeneous thickness in a relatively broad 
area. 

The rate of flow of the fluid portion can be controlled by means of the feeding 
rate of flow of the pumps (4) (5), while the rate of flow of the solidified portion can be 
controlled by means of the movement speed of the cooling and carrying side. 

The other nozzle is an extrusion nozzle having an opening of the approximately 
same shape, length and height as the section of the discharged fluid food materials. 
The fluid food materials carried by the pump are pushed out of the opening. This 
nozzle is effective for discharging a material in a relatively narrow platy form. 
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As the nozzles (10) (11) for the purpose of multiplication of layers, both of these 
nozzle mechanisms may be used. It is also possible to combine these two types of 
nozzles. 

The same number of both the extrusion nozzles and the drawer nozzles as the 
fluid food materials to be laminated on the cooling and carrying side are prepared, and 
the discharge position is adjusted so that the fluid food materials may be laminated. 
The thickness of each layer to be discharged is adjusted by the rate of flow of the feed 
pumps (4) (5) being changed. If necessary, in order not to disturb the already 
discharged layer, the next layer is discharged after the lower layer is cooled and 
solidified to some extent. However, if the lower layer is cooled excessively, there may 
occur a case in which the layers do not adhere to each other. Therefore, the extent of 
the cooling of the lower layer needs to be adjusted in accordance with the solid state 
properties of the fluid food materials used. 

It is possible to combine these two types of nozzles. As described above, the 
position of a plurality of nozzles on the cooling and carrying side depends on the solid 
state properties of the fluid food materials and the movement speed of the cooling and 
carrying side. In the case of a fluid food material which solidifies relatively easily, it is 
possible to reduce the distance between the nozzles. It is possible to unite a plurality of 
nozzles'into one unit by reducing the distance to an extreme. It is also possible to form 
a vertical-stripe-like layer by placing a plurality of narrow nozzles perpendicular to the 
movement direction of the cooling and carrying side and to introduce the layer in a 
mult i layered food. 

The food materials (A) (B) which become semisolid in the plate shape of a 
certain thickness by being discharged onto the cooling and carrying side from the 
nozzles (10) (11) and moving while being cooled, are carried to the junction (19). 

The junction (19) is where the cooling and carrying sides of a pair of rotary 
cooling and carrying devices (13) (14) come close to each other and face each other. The 
rotating-roller-type junction device (19') bonds and unites the tops not yet completely 
cooled and solidified of the two platy semisolid food materials (A) (B). 

The united two-layer platy semisolid food is further cooled and completely 
solidified in passing by the solidification portion (15). In Fig. 1, as the solidification 
portion (15), a metal rotating drum is used as in the case of the rotary cooling and 
carrying devices (13) (14). 

The two-layer food which is completely cooled and solidified is cut and shaped 
by means of the cutting instrument (18) such as a slitter, and discharged by the 
discharging instrument (18) such as a belt conveyer. 
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It is possible to form three -layer laminated food by providing another fluid food 
material (C) between the layers of two types of food materials (A) (B). 

As shown in the drawing, in the upstream of the junction (19) of the fluid food 
material (A) and the fluid food material (B), an insertion portion (22) for providing the 
fluid food material (C) is set up. On the platy semisolid food material (A) the fluid food 
material (C) is supplied from the nozzle (12), and on the fluid food material (C) the platy 
semisolid food material (B) is provided to form a three-layer laminate. The laminated 
food is pressurized by the junction device (19 ) at a constant pressure, and thereby the 
bonding between the layers is intensified. 

The position of the junction (19) of the fluid food material (C) which is an 
intermediate layer may be anywhere between t he nozzle (10) of the fluid food material 
(A) and the rotary cooling and carrying device (11) of the fluid food material (B). 

Therefore it is possible to set up an insertion portion of a plurality of interlayer 
fluid food materials in the above-mentioned portion. For example, It is possible to add 
a plurality of interlayer fluid food materials by dispersing a powdery interlayer food 
material and then adding a small solid material. 

It is also possible to constitute the insertion portion (19) of the fluid food 
material (C) in the same way as the supply portion of the fluid food material (B), 
thereby to provide the fluid food material (C) in a platy semisolid state. In this case, it 
is also possible to set up a plurality of insertion portions within spatial restrictions to 
produce a three -or- mo re -layer laminated food. 

Since in the case of the device adopting this method, the rotary cooling and 
carrying device (13) cools the fluid food materials (B) (C) as well as the fluid food 
material (A), and also cools the bonded laminated food, a compact design is realized. 

Fig. 2 illustrates a process of producing three-layer food making use of three 
kinds of fluid food materials (A) (B) (C). In the description below, the portions 
practically identical to the portions already described will not be mentioned. 

The three kinds of fluid food materials (A) (B) (C) are stored in the supply tanks 
(1) (2) (3), respectively. In this example, the fluid food materials (A) (B) need to have 
properties which enable the fluid food materials (A)(B) to be stripped cleanly from the 
cooling and carrying side of the rotary cooling and carrying devices (13) (14) respectively 
after being discharged and shaped, and to move onto the cooling and carrying side of the 
solidification portion (15). 

The fluid food materials (A) (B) (C) are carried from the supply tanks (1) (2) (3) 
through the flow meters (7) (8) (9) of a flow rate controller for measuring and controlling 
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the rate of How of the feed pumps (4) (5) (6) to the nozzles (10) (11) (12) by the feed 
pumps (4) (5) (6) respectively. The fluid food materials (A) (B) carried to the nozzles 
(10) (11) are quantitatively supplied in succession onto the cooling and carrying side of 
the rotary cooling and carrying devices (13) (14), respectively. 

The food materials (A) (B) shaped in the plate form of a certain thickness by 
being discharged from the nozzles (10) (11) onto the cooling and carrying side of the 
rotary cooling and carrying devices (13) (14) and then being carried while cooled from 
the side of the cooling and carrying side to increase the degree of solidification are 
transferred to the junction (19). 

The junction (19) is where the cooling and carrying sides of a pair of t he rotary 
cooling and carrying devices (13) (14) which are positioned at certain intervals which 
rotate inward with respect to the direction in which the food materials are carried come 
close to and face each other. In this example, the junction (19) corresponds to a 
meeting place where the distance between the two cooling and carrying sides becomes 
minimum. 

In the junction (19), between the surfaces not yet completely cooled and 
solidified of the semisolid food materials (A) (B) formed like a plate on the cooling and 
carrying sides of the rotary cooling and carrying devices (13) (14), the fluid food material 
(C) carried to the nozzle (12) is quantitatively supplied in succession. As a result, the 
three layers are bonded and united. 

It is possible to place a plurality of narrow nozzles perpendicular to the 
movement direction of the cooling and carrying side to form a vertical-stripe-like layer, 
and to introduce this layer between the semisolid food materials (A) and (B) formed like 
a plate. 

The nozzle (12) is a sort of a drawer nozzle, and does not have a thickness 
adjustment mechanism. The fluid food material (C) carried by the feed pump (6) tends 
to spread broadly in the nozzle set up above the junction (19). However, because the 
semisolid food materials (A) (B) shaped like a plate are moving toward the junction at 
the bottom, the fluid food material (C) getting in touch with the food materials (A) (B) is 
carried as the cooling and carrying side moves while raising the temperature of the 
surface of the semisolid food materials (A) (B). 

The amount of the fluid food material (C) which is inserted between the 
semisolid food materials (A) and (B) shaped like a plate is adjusted so that the entire 
thickness of the three layers may be the same as the distance between the surfaces of 
the two rotary cooling and carrying devices (13) (14) by the three layers passing through 
the junction (19). 
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As the nozzle (12), an extrusion nozzle may be employed. A drawer nozzle is 
desirable, however for the purpose of adjusting the thickness of the fluid food material 
(C) between the surfaces of the two rotary cooling and carrying devices (13) and (14). 

In the example shown in Fig. 2, the fluid food material (C) is supplied to the 
junction (19) from directly above the junction (19). Therefore when the three- layer 
food united at the junction (19) moves onto the solidification portion (15), the own 
weight thereof rests on the lowest layer consisting of the semisolid food material (A). 
Accordingly, if a material with extremely low viscosity is used as the fluid food material 
(C), there is a possibility that the intermediate layer of the t hree-layer food may become; 
thick after the food passes through t he junction (19). 

In order to prevent this problem, the solidification portion (15) may be moved 
toward the rotary cooling and carrying device (13) so that the three -layer food, after 
passing through the junction (19), may move onto the cooling and carrying side of the 
solidification portion (15) maintaining the approximately vertical position. It is also 
possible to adopt the following method shown in Fig. 3. 

The two rotary cooling and carrying devices (13) (14) are placed such that one is 
in a position a little higher than the other. That is, the rotary cooling and carrying 
device (14) is placed in a position lower than the rotary cooling and carrying device (13), 
and the nozzle (12) for discharging the fluid food material (C) is moved to the upstream 
of the semisolid food material (B). 

By adopting the above-mentioned positioning, it becomes possible to ensure t he 
time for the fluid food material (C) to be cooled and solidified by the rotary cooling and 
carrying device (14) after being discharged and before reaching the junction (19). Thus 
the viscosity of the fluid food material (C) increases to avoid the above-mentioned 
problem. 

The three-layer platy food material united at the junction (19) is stripped off 
the rotary cooling and carrying devices (13) (14) by the scraper (17) and moves onto the 
solidification portion (15). The food material is further cooled and completely solidified 
in passing through the solidification portion (15). In Figs. 2, 3 as the solidification 
portion (15) a device similar to the rotary cooling and carrying devices (13) (14) is 
employed. 

The three-layer food material which has been cooled and solidified is cut and 
shaped by the cutting instrument (18) such as a slitter and then is discharged outside 
by the discharging instrument (18) such as a belt conveyer. 
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Fig. 4 illustrates a process of producing three-layer food shown in Fig. 3 to 
which an insertion portion (22) is added. 

The insertion portion (22) supplies the fluid food material (C) and another food 
material (D) between the two layers formed as external layers of the platy semisolid 
food materials (A) and (B) from a supply tank (21). Thereby it becomes possible to 
introduce a wide range of food such as powder, solid materials, fibrous food, paste food, 
gel food as well as the fluid food material (C) as an intermediate layer. 

Tt is possible to mix the food material (D) with the fluid food material (C) in the 
supply tank (3) in advance and to introduce the mixture between the two layers formed 
as external layers of the platy semisolid food materials (A) and (B). 

By introducing a monolayer platy food from the insertion portion (22) between 
the two layers formed as external layers of the semisolid food materials (A) and (B), and 
by setting up an instrument similar to the discharger of the fluid food material (C) on 
the cooling and carrying side of the rotary cooling and carrying device (13), it becomes 
possible to produce five-layer food. That is, it becomes possible to produce five-layer 
food by setting two nozzles for introducing other food materials in a fluid state on both 
sides of the insertion portion (22), and by introducing other food materials in a fluid 
state between the external layer and the monolayer platy food material. By changing 
the number of layers of the platy food materials introduced from the insertion portion 
(22), it becomes possible to produce three-or-more-layer laminated food. 

Figs. 5 illustrate a process of producing multilayered laminated food in 
accordance with a method different from the production methods described with 
reference to Figs. 1-4. 

According to the method shown in Fig. 5(A), the tops not yet completely cooled 
and solidified of the platy semisolid food materials (B) (C) are bonded to each other to 
form two layers of platy food materials, and the cooled and solidified side of the united 
two layers of platy food materials and the top not yet completely cooled and solidified of 
the platy semisolid food material (A) are bonded to form three layers. Although it is 
possible to form three-layer food in accordance with this method, there may occur an 
adhesive failure. This is because the bonding of the third layer is done between the 
cooled and solidified side and the side not yet completely cooled and solidified, and 
therefore the bonding is susceptible to conditions of bonded sides. 

Since the food material (C) composing the intermediate layer also gets in touch 
with the cooling and carrying side of the rotary cooling and carrying device according to 
this method, it is required that the food material (C) composing the intermediate layer 
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also have properties of being stripped cleanly from the cooling and carrying side of the 
rotary cooling and carrying device after being discharged and shaped and of moving 
onto another cooling and carrying side. 

According to the method shown in Fig. 5(B), first the platy semisolid food 
material (C) is formed and on the cooled and solidified side thereof the fluid food 
materials (A) (B) are discharged in order, and thereby three layers are formed. This 
method causes no problem for the bonding of layers, but presents some difficulty to the 
thickness adjustment of the external layers (A) (B) because the external layers are 
discharged vertically downward. 

In the methods shown in Figs. 5(A) (B), the rotary cooling and carrying devices 
which are arranged in series and which rotate inward with respect to the direction in 
which food materials are carried are employed. Accordingly if an added straight chain 
portion (23) having a supply means of fluid food materials and a rotary cooling and 
carrying device is set up further downstream of the most downstream rotary cooling and 
carrying device (13), it becomes possible to increase the number of layers of laminated 
food in proportion to the number of the added straight chain portions (23). 

If an added lateral chain portion (24) having a supply means of fluid food 
materials is further set up in the rotary cooling and carrying device, it becomes possible 
to increase the number of layers of laminated food in proportion to the number of the 
added lateral chain portions (24). 

In any case, according to the method shown in Figs. 5(A) (B) in which the 
rotary cooling and carrying devices are arranged in series, the intermediate layer (C) 
gets in touch with the cooling and carrying side of the rotary cooling and carrying 
devices. According to the method shown in Fig. 5(C), this problem can be avoided. 

In accordance with the method shown in Fig. 5(C), two-or-more-layer 
laminated food is produced by the repetition of the following operation. The fluid food 
material (A) is shaped and cooled on the cooling and carrying side of one rotary cooling 
and carrying device, and the fluid food material (C) is discharged on the semisolid food 
material (A) shaped like a plate while the fluid food material (B) is discharged on the 
two-layer semisolid food material thus formed. 

In order to avoid the problem of adjusting the thickness of the external layer 
(B), it is necessary to use a rather large rotary cooling and carrying device. The cooling 
load becomes heavy accordingly. 

This method is not appropriate if a material with extremely low viscosity is 
used as the fluid food material (C). 

Fig. 6 shows a process of producing three-layer laminated food in accordance 
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with a method shown in Fig. 5(C) in which a steel belt cooling and carrying device is 
used instead of the rotary cooling and carrying device. 

The above description indicates the significance and wide use of the method of 
producing laminated food according to the present patent application. In Figs. 1-4 the 
position of the nozzles (10) (1.1.) on the rotary cooling and carrying devices (13) (14) 
depends on the solid state properties of the fluid food materials and the movement 
speed of the cooling and carrying sides. In the case of the fluid food material relatively 
easy to solidify, it is possible to reduce the distance between the nozzles, and when the 
distance is reduced to an extreme, it is possible to adopt the composition of the device 
shown in Fig. 5(D). 

As described above, according to the present invention, it is possible to produce 
a variety of more-than-three-layer laminated food. That is, by sandwiching a variety of 
fluid food materials between the same sort of or different sort of platy semisolid food 
materials, it becomes possible to produce three-layer food having a fluid food material 
with low viscosity in the intermediate layer which could not be produced according to 
conventional manufacturing methods, and striped multilayer food produced by a wide 
platy food material being laminated on another narrow food material like a pinstripe. 
This manufacturing method also makes it possible to produce multilayer food made by 
an arbitrary combination of food materials of a variety of thickness and with a variety of 
solid state property being laminated. 

As concrete examples of food materials used to produce laminated food, there 
are dairy products such as cheese and butter, starch, gel food such as jelly, paste and 
jam made from vegetables and fruits, margarine, and the like. The present invention 
can be applied to a wide range of food materials as long as the food materials become 
fluid by applying heat or water, or by kneading, and solidify by the process of gelation 
and the like when cooled. It is possible to provide the laminated food produced as 
described above after being cooked. 

Fig. 7 is a perspective view of laminated cheese food produced by the afore- 
mentioned device. Each laminated cheese food (tl) consists of platy food materials. 
That is, each laminated cheese food (tl) consists of external layers (A) (B) and an 
intermediate layer (C). A certain number of laminated cheese foods (tl) (t2) (t3) ... are 
put on one another, and then the laminated cheese food thus produced is wrapped and 
provided as wrapped laminated cheese food (t). 

The inventor studied eagerly to realize the above-mentioned object and 
succeeded in providing savor and taste not found in conventional laminated cheese food 
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while maintaining the releasability required for practical use. The inventor adopted a 
multilayer structure of three or more layers for laminated cheese food (tl). In the 
external layers (A) (B), the inventor used a releasable platy food material containing 
cheese, and in the intermediate layer (C) which does not get in touch with the adjoining 
laminated cheese food when the layers are piled, the inventor used different sorts of 
cheese from the cheese contained in the external layers (A) (B), highly mature and 
savory cheese, extremely soft cheese with high water and fat such as cream cheese, and 
a platy food material other than cheese. 

The inventor also found that it is possible to achieve good taste and beauty to 
the eye by giving different colour tones to the external layers (A) (B) and to the 
intermediate layer (C), or to each of the three layers (A) (B) (C). and that it is possible to 
achieve unexpected effect when cheese food may not look multilayer food by giving the 
same tone to the layers, and thereby completed this invention. 

The laminated cheese food (tl) according to the present invention is multilayer 
food having at least three layers. Of the plurality of layers, in the two external layers 
(A) (B) a platy food material is used which contains cheese and which is releasable from 
an adjoining laminated cheese food when piled. In the single or plurality of 
intermediate layers (C), a platy food material having the integrity to the external layers 

(A) (B) and if necessary, the integrity among the intermediate layers (C) ... is used. 

The cheese in the present invention refers to the food the main component of 
which is cheese such as natural cheese, process cheese, cheese food containing 
approximately 51% or more cheese. 

As the platy food material used in the intermediate layer (C), although cheese 
is used in the examples described below, cheese- like food or gel food may be used 
appropriately made from one or the combination of more than one of the following: 
protein such as lactic protein, fat such as milk fat, starch, a gelatinizing agent such as 
polysaccharide. 

The external layers (A) (B) requiring releasability may be prepared in 
accordance with the prior art described above, and others. The intermediate layer (C) 
not requiring releasability needs to have shape retention such that the intermediate 
layer (C) does not protrude or is not transformed while preserved. As long as this 
requirement is satisfied, there are no limitations to the components and production 
method thereof. 

If this requirement is satisfied, the intermediate layer (C) need not consist of 
one layer, but may consist of more than one layer if necessary. The external layers (A) 

(B) need not be made from the same component as long as the releasability thereof is 
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good, or the thickness of the layers need not be the same. And there are no particular 
limitations to the thickness of the layers including the external layers (A) (B) and the 
single or plurality of intermediate layers (C). 

The releasability in the present invention refers to properties evaluated in the 
following way. 

Ten laminated cheese foods 55mm long, 35mm wide, 5- 10mm thick obtained 
according to the embodiments described below and others, were stocked one another. 
The stack was wrapped in plastic wrap, preserved at 5°C for -18 hours, and then 
preserved at 10°C for three months. 

Thereafoter the laminated cheese foods were stripped one by one by hand. 
The number of the laminated cheese foods which could bo stripped normally without 
sticking to the adjoining laminated cheese food was considered as the articles having 
good releasability. Ten sets of ten stacked laminated cheese foods were checked- The 
number of articles which conform to releasability was divided by 100 which is the 
number of all the laminated cheese foods checked, then multiplied by 100 to obtain the 
rate (%) of conformity to releasability. In the present invention, the releasability is 
defined as good if the rate of the articles conformable to releasability is 90% or more. 
By piling the desired number of, for example ten, laminated cheese food with good 
releasability, it becomes possible to give the releasability, which is one of the objects of 
the present invention, to the package of laminated cheese food. 

The example shown in Fig. 7 is three -layer laminated food. In the case of 
two- layer laminated food, the intermediate layer (C) is omitted, and each laminated 
cheese food (t l) consists of two external layers of an upper layer (A) and a lower layer 
(B). The layers (A) (B) are made of cheese-containing food, having integrity between 
the upper and lower layers (A) (B), and having releasability from the adjoining 
laminated cheese food when stacked. 

Examples 

The embodiments according to the present invention will be described below. 
Example (1) 

As an example of two-layer laminated food, two-layer cheese food was produced 
in accordance with the composition shown in Table L A production device shown in Fig. 
1 from which the insertion portion (19) of the interlayer food material (C) was removed 
was employed. A rotary cooling and carrying device was used as a cooling and carrying 
device, and the inside thereof was cooled by brine of — 10°C. The feed pumps (4) (5) 
were adjusted so that the rate of flow of the food materials (A) (B) might be 90kg/hr, and 
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the number of revolutions of the rotary cooling and carrying devices (13) (14) was 
adjusted so that the thickness of the platy semisolid food might be 3mm. 

The food materials were emulsified by means of an emulsification pot at 85°C. 
The viscosity of the food material (A) was 34Pa * s while the viscosity of the food material 
(B) was 28Pa • s. 
Table 1 

Components Composition rate (%) 

Food material (A) (loud a cheese 92.0 

Sodium polyphosphate 2.0 

Baking soda 0.5 

Water 5.5 
Food material (B) Cheddar cheese 94.5 

Sodium polyphosphate 2.0 

Baking soda 0.5 

Water 3.0 



The bonded two-layer cheese food was 6mm thick, the boundary surfaces of the 
two layers were bonded to each other tightly, and the thickness of the layers was 
constant. The cheese produced in accordance with this composition has the white food 
material (A) and the red food material (B), therefore the two-layer cheese food presents 
a sharp contrast. And the boundary surfaces were stable after an approximately-one- 
month preservation test. 



Example (2) 

As an example of multilayered laminated food, three-layer cheese food was 
produced in accordance with the composition and constitution shown in Table 2. The 
production device shown in Fig. 1 was used. The cooling conditions and feeding 
conditions were the same as in Example (1). 

As a feeder of the interlayer food material (C), a vibratory dispersing feeder 
was set up for interlayer food materials (CI) (C2), while a feeder similar to the one used 
for the food material (B) was set up for an interlayer food material (C3), and thereby 
supplying platy semisolid cheese. 

Chipped almonds of the interlayer food material (Cl) were almonds sliced to 
about 1mm, and added dispersively to the platy semisolid cheese of the food material (A) 
so that the weight ratio of the chipped almonds might be approximately 3%. The 
added almond chips were fixed on the boundary surfaces of the two-layer cheese by the 
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bonding of the cheeses. 

Further, green powdered tea (C2) was used as an ingredient of interlayer food 
material (C). The green powdered tea was dispersed thinly and evenly between the 
layers. The added green powdered tea was fixed between the layers by the bonding of 
the cheeses, and presented a remarkable green constrast. 

Further, cheese (C3) having the same composition as the food material (A) was 
colored red and employed as an ingredient (C3) of the interlayer food material (C). 
Though the cheese of the intermediate layer was half solidified at the bottom by the 
cooling and carrying device immediately after the discharge, the bonding could be 
carried out smoothly because the top of the cheese of the food material (A) maintained 
enough temperature. The three-layer cheese food was thus produced. 
Table 2 

Components Composition rate (%) 

Food materials (A) (B) Gouda cheese 55.0 

Cheddar cheese 40.0 

Sodium polyphosphate 2.0 

Baking soda 0.5 

Water 2.5 
Intermediate (Cl) Chipped almonds 

food material (C) (C2) Green powdered tea 

(C3) Colored cheese of the food material (A) in Table 2 

Example (3) 

As an example of a production method of three-layer food, three-layer cheese 
food was produced by means of the production device shown in Fig. 3 in accordance with 
the composition shown in Table 3. As illustrated, a rotary cooling and carrying device 
was used as the cooling and carrying device, and the inside thereof was cooled by brine 
of -St. Fluid food materials (A) (B) were used as the external layers, and the feed 
pumps (4) (5) were adjusted so that the rate of flow of the food materials (A) (B) might 
be 40kg/hr, and the number of revolutions of the rotary cooling and carrying device was 
adjusted so that the thickness of the external layers might be 1.5mm. 

Fluid food material (C) was used as the intermediate layer, and the feed pump 
(6) was adjusted so that the rate of flow might be 80kg/hr. 

The food materials were emulsified by means of an emulsification pot at 85°C. 
The viscosity of the fluid food materials (A) (B) was 35Pa • s while the viscosity of the 
food material (C) was 30Pa • s. 
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The three-layer cheese food thus produced was 6mm thick as a whole, the 
boundary surfaces of the layers were bonded to one another tightly, and the thickness of 
the layers was constant over time. 

The three-layer cheese food thus produced had the white fluid food materials 
(A) (B) and the red fluid food material (C), therefore the three layers presented a sharp 
contrast. And the boundary surfaces were stable after an approximately- one- month 
preservation test. 
Table 3 

Components Composition rate (%) 





Food materials (A) (B) 


(loud a cheese 


97.5 






Molten salt 


2.0 






Baking soda 


0.5 




Food material (C) 


Cheddar cheese 


78.0 






Gouda cheese 


19.3 






Molten salt 


2.0 






Baking soda 


0.5 






Coloring matter 


0.2 



Example (4) 

As an example of a production method of three-layer food, three-layer cheese 
food was produced by means of the production device shown in Fig. 3 using cheese with 
high moisture and low viscosity as the intermediate layer in accordance with the 
composition shown in Table 4. The cooling conditions and feeding conditions were the 
same as in Example (3). 

The fluid food materials (A) (B) were prepared with 42% target moisture, and 
the viscosity thereof after emulsification was 35 Pa • s, while the fluid food material (C) 
had 52% target moisture and the viscosity after emulsification was 18 Pa • s. 

The three-layer cheese food thus produced was 6mm thick as a whole, the 
boundary surfaces of the layers were bonded to one another tightly, and the thickness of 
the layers was constant over time. According to the preservation test, it was possible 
to produce the three-layer cheese food without any problem by making use of an 
intermediate layer of cream cheese with low viscosity and high adherability. 
Table 4 

Components Composition rate (%) 

Food materials (A) (B) Gouda cheese 97.5 

Molten salt 2.0 
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Baking soda 0.5 
Food material (C) Cream cheese 90.5 

Cheese powder 9.0 
Stabilization agent 0.5 

Example (5) 

7kg domestically produced Gouda cheese matured for six months and then 
crushed, 3kg domestically produced immature Gouda cheese crushed 5 days after the 
production, 2()()g sodium phosphate as molten salt, such amount of baking soda that the 
finished product pl l would be 6.0, and such amount of water that the finished product 
moisture would be 12 wt% were put in a batch kettle emulsifier, and heated to 90'C and 
stirred at lOOrpm to be emulsified, and thereby yellow Gouda cheese to be used as the 
external layers (A) (B) was obtained. 

10kg Cheddar cheese made in New Zealand matured for a year and then 
crushed, 200g sodium phosphate as molten salt, 20g annatto coloring matter, such 
amount of baking soda that the finished product pH would be 5.6, and such amount of 
water that the finished product moisture would be 42 wt% were put in a batch kettle 
emulsifier, and heated to 90^ and stirred at 200rpm, and thereby Cheddar cheese to be 
used as the intermediate layer (C) was obtained. The Cheddar cheese thus obtained 
presented the natural color of Cheddar cheese and orange originating from the annatto 
coloring matter. The external layers (A) (B) and the intermediate layer (C) belong to 
p roce ss c h e e se . 

The Gouda cheese thus obtained to be used in the external layers (A) (B) and 
the Cheddar cheese thus obtained to be used in the intermediate layer (C) were shaped 
while being cooled by means of the production device shown in Fig. 2. Thereby three- 
layer laminated cheese food (tl) was obtained. The thickness of the external layers (A) 
(B) thereof was 1.5mm, the thickness of the intermediate layer (C) thereof was 5mm, 
and the thickness of the laminated cheese food (tl) as a whole was 8mm. 

The laminated cheese food (tl) had the yellow external layers (A) (B) made of 
Gouda cheese and the orange intermediate layer (C) made of Cheddar cheese, which 
presented a sharp contrast, and looked beautiful. 

The releasability was evaluated in accordance with the method described above. 
That is, the laminated cheese food (tl) thus obtained was cut such that the laminated 
cheese food (tl) was 55mm long and 35mm wide. Ten laminated cheese foods (tl) were 
put on one another, wrapped in plastic wrap to provide wrapped laminated cheese food 
(t). Then the wrapped laminated cheese food (t) was preserved at 5°C for 48 hours and 
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then at lO'C for three months. 

According to the test in which the laminated cheese foods were stripped one by 
one after the preservation, the rate of the articles conformable to releasability was 100% 
and the releasability was judged good. 

When the laminated cheese food (tl) was tasted after being stripped, the 
laminated cheese food (tl) tasted extremely good with the savor of the Gouda cheese in 
the external layers (A) (B) being combined with the savor of the Cheddar cheese in the 
intermediate layer (C). 

Example ((:>) 

7kg Cheddar cheese made in New Zealand matured for a year and then 
crushed, 3kg crushed immature Gouda cheese domestically produced, 200g sodium 
phosphate as molten salt, lOg annatto coloring matter, such amount of baking soda that 
the finished product pH would be 6.0, and such amount of water that the finished 
product moisture would be 42 wt% were put in a batch kettle emulsifier, and heated to 
90°C and stirred at lOOrpm to be emulsified, Thereby mixed cheese to be used as the 
external layers (A) (B) was obtained. 

7kg domestically produced Cheddar cheese matured for two years and then 
crushed, 3kg Parmesan cheese made in Italy matured for two years and then crushed, 
200g sodium phosphate as molten salt, lOg annatto coloring matter, such amount of 
baking soda that the finished product pH would be 5.8, and such amount of water that 
the finished product moisture would be 43 \vt% were put in a batch kettle emulsifier. 
and heated to 90°C and stirred at 200rpm. Thereby highly mature cheese to be used 
as the intermediate layer (C) was obtained. 

If such highly mature cheese is produced by not adopting the present invention. 
That is, if highly mature cheese alone is cooled, shaped in a plate form, and piled, there 
occurs adhesion on a touching face between adjoining cheeses and the like, and 
therefore it is impossible to obtain good releasability. The external layers (A) (B) and 
the intermediate layer (C) belong to process cheese. 

The cheese thus obtained to be used as the external layers (A) (B) and the 
highly mature cheese thus obtained to be used as the intermediate layer (C) were 
processed as in the above-mentioned examples. Thereby three-layer laminated cheese 
food (tl) was obtained, and the thickness of the external layers (A) (B) thereof was 
1.5mm, the thickness of the intermediate layer (C) thereof was 5mm, and the thickness 
of the laminated cheese food (tl) as a whole was 8mm. The laminated cheese food (tl) 
was cut such that the laminated cheese food (tl) was 55mm long and 35mm wide, and 
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the releasability thereof was evaluated in accordance with the above-mentioned method. 
The rate of the articles conformable to releasability was 100% and the releasability was 
judged good. 

When tasted, the laminated cheese food (tl) tasted extremely good because of 
the rich savor peculiar to the highly mature cheese in the intermediate layer (C). 

And both the external layers and the internal layer of the laminated cheese 
food were orange because of the annatto coloring matter, and the laminated cheese food 
looked like monolayer cheese food. 

Example (7) 

10kg cream cheese made in Australia, 50g locust bean gum as stabilizer, and 
such amount of water that the finished product moisture would be 52 wt% were put in a 
batch kettle emulsifier, and heated to 90°C and stirred at 200rpm. Thereby cream 
cheese to be used as the intermediate layer (C) was obtained. When the cream cheese 
to be used as the intermediate layer (C) was measured, the pH thereof was 4.8. 

It is extremely difficult to process such cream cheese with low pH by not 
adopting the present invention. That is, to cool, shape in a plate form, and pile the 
cream cheese alone is very difficult. This is because cream cheese is extremely soft 
even after being cooled, therefore cream cheese is transformed easily. Accordingly, it is 
difficult to shape cream cheese alone in a clean plate form. Even if it is possible to 
shape cream cheese, it is very likely that when cream cheese are piled and wrapped to 
be commercially distributed, cream cheese is transformed while distributed, and there 
occurs adhesion between adjoining layers of cream cheese and the like, thereby the 
cream cheese may lose the commercial value thereof. The intermediate layer (C) 
belongs to natural cheese. 

The cheese thus obtained in Example 6 to be used as the external layers (A) (B) 
and the cream cheese to be used as the intermediate layer (C) were processed as in the 
above-mentioned examples, and thereby three-layer laminated cheese food (tl) was 
obtained. The thickness of the external layers (A) (B) thereof was 1.5mm, the 
thickness of the intermediate layer (C) thereof was 5mm, and the thickness of the 
laminated cheese food (tl) as a whole was 8mm. The laminated cheese food (tl) was 
cut such that the laminated cheese food (tl) was 55mm long and 35mm wide, and the 
releasability thereof was evaluated in accordance with the above-mentioned method. 
The rate of the articles conformable to releasabity was 100% and the releasability was 
judged good. 

When tasted, the laminated cheese food (tl) tasted excellent because of the 
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savor, refreshing sour taste and softness peculiar to the cream cheese in the 
intermediate layer (C). 

The cream cheese in the intermediate layer (C), despite having soft state 
properties, had enough shape retention for practical use as a commercial product 
because the cheese with good releasability was used in the external layers (A) (B). 

Example (8) 

The cheese obtained in Example 6 to be used as the external layers (A) (B), the 
cream cheese obtained in Example 7 to be used as the intermediate layer (C) and 500g 
almonds, which had been crushed to about 3mm and roasted as a food material (d) to be 
put in the intermediate layer (C), were processed as in the afore- mentioned examples. 
Thereby three-layer laminated cheese food (tl) the intermediate layer (C) of which is 
made of cream cheese containing crushed almonds (d) was obtained. The thickness of 
the external layers (A) (B) of the laminated cheese food (tl) was 1.5mm, the thickness of 
the intermediate layer (C) thereof was 5mm, and the thickness of the laminated cheese 
food (tl) as a whole was 8mm. 

The laminated cheese food (tl) was cut such that the laminated cheese food (tl) 
was 55mm long and 35mm wide, and the releasability thereof was evaluated in 
accordance with the above-mentioned method. The rate fo the articles conformable to 
releasability was 100% and the releasability was judged good. 

When tasted, the laminated cheese food (tl) tasted excellent because of the 
savor, refreshing sour taste and softness peculiar to the cream cheese and the taste and 
crispness of grained almonds in the intermediate layer (C). 

When solid materials such as almonds are mixed in cheese, usually the solid 
materials such as almonds are put into an emulsifier such as a kettle emulsifier 
together with cheese and other raw materials, and are heated and emulsified. In 
accordance with such a usual production method, however, solid materials such as 
almonds are usually heated to 75^3-95^ together with cheese. Therefore solid 
materials such as almonds absorb water by the application of heat, become sodden and 
accordingly may lose the nice taste, or may become unsavory because of the application 
of heat. 

In this example, however, because the almonds (d) alone were put into the fluid 
food material (C), and cooled immediately afterward, the almonds were not heated so 
much. Accordingly, the taste and savor of the almonds were maintained, and the 
almonds in the obtained laminated cheese food (tl) had an excellent taste and savor. 



29 



Effects of t he Invention 

According to the production method and device of the present invention, more 
than one sort of fluid food materials which are solidified when cooled are supplied to the 
cooling and carrying device, aminated, and shaped and solidified into a plate form while 
being cooled and carried. Thus it is possible to shape, cool and solidify, and unite the 
fluid food materials with efficiency and accuracy, and thereby to form a two-or-more 
layer laminated food. In particular, even if only platy food materials completely 
solidified are used, it is possible to unite these platy food materials by employing a fluid 
food material as an intermediate layer. 

And each laminated cheese food thus produced has a multi layered structure 
with al least two layers, and the external layers thereof has releasability. Therefore, 
each laminated cheese food can be stripped off easily even the obtained laminated 
cheese foods are stacked on one another. 
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